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Abstract: The paper presents the results of the tests from the contamination point of view of some sour-
cream types with the same fat percentage, coming from some of the production units in the Bihor county.  
Qualitative and quantitative calculations have been performed through the gas-chromatographic method using 
capillary columns and electrode with electrons capture. The values have been obtained through comparison with 
a complex standard diluted at 50 ppb. The tests submitted to verification consisted of fat extracts purified 
through methods specific to determination in extents of ppm-ppb concentrations. The object of the study 
consisted in the verification of the incidence and concentration of organochlorine compounds under sanitary – 
veterinary surveillance. After the determinations performed, we discovered, for most of the surveilled 
compounds, values under the approved limits, except for Endrine and Endosulphane. 
 
  1 - INTRODUCTION 
 
The monitoring process of chemical contamination of food is an essential compound 
of food safety [9] and, according to Codex Alimentarius [13], it supplies basic information 
about the identity of chemical contaminants for the selection of the priorities in what regards 
their follow-up and the limits admitted. 
In the group of dairy products, the sour-cream, though its high fat content, is likely to 
accumulate liposoluble contaminants, POC type, especially since previous experiments on 
milk from the same area proved the presence of this kind of residues.[2] 
 
2 - MATERIALS AND METHODS 
 
2.1 Materials : For the study that makes the object of the present paper, we have 
chosen some products obtained from shared stock trading companies that process cow milk as 
raw material gathered from the surrounding area and sell both consumption milk and various 
dairy products.  
Since this paper represents a research study and it is not the result of a control activity, 
we did not give the names of the companies whose products we investigated, but we coded 
them with letters (table 1) .  
2.2 Methods: The products consisting of 15%-fat sour-cream have been taken in the 
month of February 2008. Chemical determinations connected to the composition, respectively 
fat content respected the due time-frame [12], that is 24 hours but the contaminants analysis 
have been performed both on fresh and frozen products since they took place at the Institute 
of Public Health from Cluj. [5] 
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Since we analyse the liposoluble contaminants, the phases to prepare the samples for 
qualitative and quantitative determinations are [6]: 
- Fat separation was made through the AOAC methods with ethylic ether and light  
ether, followed by drying on anhydrous sodium sulphate and evaporation of the 
solvent.   
- Purification of the extract was performed through partitioning with acetonitril/light 
ether and passing through the column with activated Florisil. 
For the calculation of the organochlorine pesticide residues, we used the most highly 
recommended method in the specialized literature [3] , [4] that is also required by the current 
legislation for the calculation of pesticide residues. This is the gas chromatography. (CG)[11]. 
We have used a GC 2010 Shimadzu gas chromatograph, with the following 
characteristics: 
- column type RTX -CL- pesticides 30 m length an 0,25 mm diameter. The column 
works at a temperature between 150 ÷ 3200C with a gradient of 30C/2 minutes 
-     electrode with electrons capture (ECD), nuclid 63Ni – 370 MBq (10mCu) 
-     autosampler injection system with 6+2 spaces for vials, type AOC-210 
Chromatography conditions : 
 Injection temperature (splitting) = 2500C 
 Splitting pressing  = 163,5 Kpa 
 Splitting gas : He with a 124 ml/min flow at  scavenging 30 ml/min 
 Carrying gas : N2 ultra pure 99,99% 
  Detector : = 3200C, detector current of 2 nA, make-up flow = 30 ml/min 
The device is connected to a computer and uses a specific program for the 
interpretation of the results. Chromatograms are displayed on a singular monitor for the tested 
sample or together with the chromatogram of the used sample. The program supplies the 
retention times, the height of the picks and their surface, through automatic integration. 
2.3 Qualitative and quantitative calculations  
For the qualitative and quantitative calculation of the contaminants possibly present in 
the tested products, we used a standard produced by the RESTEK company No 32292, Lot nr 
A021837, type “Organochlorine pesticide Mix AB ≠2” having a concentration of 200 ppb. 
Notice the fact that the standard contains, with one exception (hexachlorobenzen), all the 
organochlorine compounds under sanitary-veterinary surveillance in vegetal and animal 
foods, therefore in milk and dairy products.  
Sour-cream tests submitted to the verification from the point of view of the 
contamination with organochlorine pesticides have undergone the procedures listed above. 
The fat extract purified, retaken in light ether was submitted to the chromatography under the 
same conditions as the standard test, as well as the blanks-test of the used reagents.   
For the qualitative determination, we compared the retention times for the significant 
drops that appear on the chromatogram of the unknown tests with the ones of the compounds 
from the standard sample. This way, we can determine which of the compounds that are 
present in the standard can also be found in the tested sample. The results are written in table 
1. 
For the quantitative determinations, we have used the value of the surface of the drops  
(compounds that have been previously identified as being present in the tested sample). In 
order to prevent possible calculation errors, we introduced the data we obtained through the 
automatic integration of the unknown tests and the used standard in EXCELL calculation 
sheets, selecting only the surface of the drops we need, that is the compounds that were found 
from the qualitative point of view. 
 218 
For the accuracy of the quantitative calculations we have taken into account: 
- the values of the interest areas in the blank-test of the reagents. 
- the recovery percentage of the residues – R – that we determined working under the 
same conditions as for the chromatography of the tested samples, but on separated fat samples 
to which we added a known amount of standard.  
 
3 - RESULTS AND DISCUSSION 
 
The results obtained at the four tests are written in tables 1 and 3.  
In figure 1, we reproduced the chromatogram of the 25 ppb tests while in figure 2 we 
reproduced, for exemplification purposed, the chromatogram of one of the tests (SM-15).  
   
Figure 1 –  25 ppb Standard 
 






The correspondence of the registered drops (from 1 ÷20) can be seen on columns 1 of 
table 1. 
 
Table 1  - 15% Fat  Sour cream – qualitative calculation of the organochlorine pesticides residues 
D A Corresponding organochlorine compound C 
SA-15 SB-15 SC-15 SM-15 
1 α HCH 6.811 6.788    
2 γ HCH 7.978 7.966 7,968 7,962 7.968 
3 β HCH 8.403 8.380 8.38 8.382 8.372 
4 δ HCH 9.074      
5 Heptaclor 9.898      
6 Aldrine 11.156      
7 Heptaclor epoxide 14.036      
8 γ Chlordan 14.657      
9 α Chlordan 15.322     
10 4,4' DDE 15.849      
11 α endosulfan 16.088 16.064 16.061 16.058 16.044 
12 Dieldrine 17.103      
13 Endrine 18.18 18.132 18.144 18.166 18.153 
14 4,4' DDD 19.105     19.056 
15 β Endosulphane 19.361      
16 4,4' DDT 20.564 20.518 20.555 20.541 20.518 
17 Endrine aldehide 21.585      
18 Metoxichlor  23.648      
19 Endosulphane sulphate 23.845  23.702  23.802 23.830 
20 Endrine ketone 25.205      
  A – Elution order  
  B –Type of organochlorine compound in the standard 
   C – Retention time in the standard 
   D – Retention time in the test 
 
The result of the quantitative calculations is shown in table 3. In the calculation we 
included only the compounds that have been qualitatively identified in the studies tests, in 
relation with the 20 from the standard. 
The quantitative calculations are possible only if the recovery level for each tested 
compound is between 70 ÷110% 11] which was performed at the qualitative calculations, as 
seen in table 2.  
Table  2 – recovery degree, R – 15% fat sour-cream 
POC 

















R, etalon 25ppm 86,4 88,1 90,9 90,7 87,2 90,0 101,0 85,0 
 
The maximum admitted values for the organochlorine pesticide residues in animal 
foods are currently written in the Order of the President of the Sanitary-Veterinary and Food 
safety National Authority nr.  23/01.02.2007, in vigour from August 24th 2007. This order 
retaken the Council Directive 86/363/CEE regarding the settlement of the maximum limits for 
pesticides residues in and on animal foods, published in the Official Journal of the European 
Communities nr. L 221 from August 7th 1986, as modified for the last time through the 
Commission’s Directive 2007/28/CE, published in the Official Journal of the European Union 
nr. L 135 from May 26th  2007. 
 220 
The values in the order refer to raw milk and integral cow milk with a basic fat content 
of 4%. For the dairy products with a 2% or higher fat content, the maximum amount is 
expressed in mg/kg, related to fat. In this case, the maximum amount is 25 times higher than 
the one for raw milk and integral cow milk.[8] 
 
Table 3 – Calculation of organochlorine pesticide residues in 15% Fat sour cream  







ppm,  mg/kg 
fat SA-15 SB-15 SC-15 SM-15 
1 α HCH 0,1 0,0037    
2 γ HCH 0,075 0,0012 0.0008 0,0028 0,0014 























DDT ( DDT, DDE şi DDD isomers sum 













(*) – it refers to the elution order of the compounds in the tests and standards respectively  
 
4 - DISCUSSIONS 
 
The interpretation of the statistic data that we analysed before the drawing up of the 
present report, shows, at first sight, a reduced incidence of food contamination with 
organochlorine pesticides starting with the year 2000 [2]. But if we take into consideration the 
extremely reduced number of tests in the monitoring  programs, linked with the increasing 
number of the food processing units appeared in the last three years, we considered that a 
research focused on a group of foods on a precise geographic area, can offer a deeper result. 
A – referring to the organochlorine pesticides types followed from the sanitary 
veterinary point of view and whose residues appear in the testes sour-cream tests (Table 1) we 
may draw up the following conclusions:  
 The pesticides from the HCH group (β and γ isomers) appear in all the tests. The α 
HCH isomer appears in a single test; 
 The 4’4DDD type pesticides appear randomly; 
 Pesticides that can be found in the tests, outside the group of the HCH isomers are α 
Endosulphane (as such and/or together with endosulphane sulphate), Endrine and 
DDT (as 4.4’ isomer) 
B- referring to the concentration of organochlorine pesticides found in the researched 
products we can make the following considerations (table 3): 
- we found values that over passed the MRL ( maximum residues level) for: 
 Endrin 1 sample (SM-15: 0,0966 ppm) and Endosulphane  1 test (SM-15: 0.1962 
ppm); 
- we found limit values for: 
 Endrin 1 sample (SA-15: 0,0196 ppm) and Endosulphane 1 sample (SA-15: 0.1094 
ppm) 
- values close to MRL : 
 Endrine 1 sample (SC-15 : 0,0183 ppm) ; 
- different net values (size order) towards MRL 
 HCH isomers and DDT isomers. 
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5 - CONCLUSIONS 
 
The motivation of the situation presented at point 4 can be based on the following 
considerations : 
 Endosulphane is the only organochlorine pesticide that is still in use and it will be until 
01.08.2008 [10] 
 Endrine, stereoisomer form of Aldrine and Eldrine, has a high capacity of maintenance 
and accumulation in the soil [7]; 
  DDT and the other substances from the same class have been used on a massive scale 
and, despite the fact that they are not in use anymore, they can still be found in all the 
environment factors and therefore on all the foods because of their high 
bioaccumulation capacity and the splitting time [1].  
The over passed values can be due to the bioaccumulation through the food chains. 
From here derives the necessity to verify the pesticides residues in the animals’ food and in 
the waters around the grassing area because the food chain is the most likely responsible 
factor for the pesticide pollution in foods.  
As a conclusion, we consider that it is necessary to continue the studies in different 
periods of time and in a concentrated manner (20% fat sour-cream and 25% fat sour-cream, 
cheese) in order to realise statistic studies relevant in the field of contamination of dairy 
products with organochlorine pesticides, on product types, geographical areas, time periods 
connected to the animals’ feeding manner.  
We also consider that it is important to continue the monitoring program with a 
significant increase of the number of samples to be studied, targeting fat dairy products and 
not necessarily raw material milk. This aspect is also tied to the funds, since we all know that 
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